Defects of mitochondrial DNA have been found at necropsy in the myocardium of patients with Kearns-Sayre syndrome. A patient with characteristics typical of Kearns-Sayre syndrome and a complete heart block is described. Southern blot analysis showed a deletion of with the typical characteristics of KearnsSayre syndrome and rapid development of congestive heart failure who required heart transplantation has been reported, however.6
(NADH:ubiquinone oxidoreductase) in the mitochondrial respiratory chain. The defect could not be demonstrated in whole blood despite amplification of the mitochondrial DNA region of interest by the polymerase chain reaction technique. There can be heteroplasmy-that is, normal and abnormal mitochondrial DNA populations in one cell-in different tissues, and the degree of heteroplasmy may be crucial in the development of organ-specific symptoms. This patient raises the possibility that some tissues can be specifically enriched with mitochondria with DNA defects and emphasises the need for elective sampling of the target tissue and polymerase chain reaction technique to exclude these defects. The role of mitochondrial DNA defects in idiopathic cardiomyopathies could perhaps be studied by analysis of mitochondrial DNA from endomyocardial biopsy specimens.
(Br Heart J 1992;68:408- 1 1) Kearns-Sayre syndrome is characterised by onset before age 20, progressive external ophthalmoplegia, and abnormal retinal pigmentation. In addition, diagnosis depends on at least one of the following signs being present: complete heart block, cerebellar dysfunction, or high cerebrospinal fluid protein.' The syndrome belongs to the category of mitochondriopathies with defects in mitochondrial DNA2 and it has been suggested that selective involvement of the cardiac conduction system leads to conduction abnormalities.5 A patient with the typical characteristics of KearnsSayre syndrome and rapid development of congestive heart failure who required heart transplantation has been reported, however.6
Mitochondrial DNA is a small (16-5 kb), circular, double stranded molecule that contains 13 genes for peptides of the mitochondrial respiratory chain, 12 transfer RNA genes, and two genes encoding mitochondrial ribosomal RNAs.2 The diagnosis of cardiac involvement in mitochondriopathies has relied on typical electrocardiographic changes and ultrastructural findings in an endomyocardial biopsy specimen7 or the analysis of mitochondrial DNA in hearts at necropsy."9 We describe a patient presenting with a complete heart block and clinical features of KearnsSayre syndrome, in whom the mitochondrial DNA defect was characterised and its distribution in various tissues studied.
Case report
The patient had an uneventful childhood, but noticed weakness of the eyelids at the age of 17; one year later bilateral ptosis was seen. Retinal degeneration and decreased visual acuity were also diagnosed, but ocular movements were intact. A neurological examination at the age of 18 showed myopathic facies, diffuse slowing in the electroencephalogram, normal cerebrospinal fluid protein (330 mg/l), and a normal electromyogram. Symmetrical hearing loss was continued at the age of 19 and ocular movements were restricted in all directions at 21. Several operations were performed later for bilateral ptosis, and in his 30's he began to experience muscle weakness during exercise, although he was still able to work on the family farm.
The patient had no cardiac symptoms until he collapsed on two occasions at the age of 38, whereupon a complete electrocardiographic heart block was diagnosed. An electrophysiological examination showed a block in the conduction system distal to the His bundle (fig 1) , and a DDD pacemaker was implanted. Echocardiography was normal.
A neurological examination showed a general decrease in muscle mass and specifically muscle atrophy and weakness of the facio- Several endomyocardial biopsy specimens and a skeletal muscle biopsy specimen were taken for histopathological examination and mitochondrial DNA analysis. Light microscopy after Gomori trichrome staining of the skeletal muscle showed scattered ragged red fibres but otherwise the muscle was normal. Electron microscopy study showed abnormal mitochondria with paracrystalline inclusions and a concentric arrangement of the cristae (fig   2A) . The endomyocardium was normal by light microscopy, but electron microscopy showed prominent accumulations of mitochondria, some of which showed abnormal concentric cristae ( fig 2B) . sive impairment of infranodal conduction is typical of these patients, but, somewhat paradoxically, increased velocity of atrioventricular nodal conduction has also been seen. 4 Because of the progressive nature of the conduction abnormality and the increased life-threatening risk associated with high-degree infranodal heart block, prophylactic pacemaker treatment has been recommended for these patients.4 l0 It is important to differentiate between KearnsSayre patients and patients having left axis deviation in combination with a right bundle branch block without myocardial infarction, because the latter do not generally require pacemaker therapy."1
Our patient presented with a complete heart block. Two earlier electrocardiograms were available (10 and nine years old). The older one was apparently normal, but the nine year old electrocardiogram showed some prolongation of the PR interval and signs of impairment of intraventricular conduction, confirming the progressive nature of the conduction abnormality. The electrophysiological examination showed that the block was infranodal and distal to the His bundle (fig 1) .
Proliferation of mitochondria between the myofibrils and sarcolemma was found in electron micrographs of the myocardial biopsy specimen, with many of the mitochondria showing curved cristae and vacuolisation (fig 2) . These features are typical of the Kearns-Sayre syndrome. '0 The fact that a patient with Kearns-Sayre syndrome developed congestive heart failure requiring transplantation6 suggests that the defect in mitochondrial DNA is not necessarily limited to the conduction system. The mitochondrial DNA deletion of 3-3 kb is, the degree of heteroplasmy-may determine the final manifestations of the syndrome. '2 It has been recognised that diseases related to defects in mitochondrial DNA may be tissue specific, and the dogma of identical mitochondrial DNA in all the cells of an individual no longer holds true. This was also apparent in our patient, in whom heteroplasmy was shown in the tissues related to the symptoms but not in the leucocytes or platelets, for example. A skeletal muscle biopsy may therefore not be sufficient to diagnose or exclude cardiomyopathy caused by defective mitochondrial DNA.
Deletion of mitochondrial DNA is commonly detected in elderly subjects, the proportion of the deleted species increasing with age. Moreover, it has been suggested that accumulation of this deletion may contribute to the ageing process and the occurrence of presbycardia. '3 It has been thought that the aetiology of dilated cardiomyopathy is related to autoimmunity, suggesting that a predisposition towards it may be determinated by the major histocompatibility complex genes,'4 but a viral aetiology has also been reported.'5 It may well be that dilated cardiomyopathy is multifactorial in origin, as some cases of isolated cardiomyopathy have been recently described in which there were multiple mitochondrial DNA deletions or point mutations.81617 This emphasises the role of organ-specific sampling and analysis of mitochondrial DNA. A prospective study to search for mitochondrial DNA defects may help to clarify the role of these genetic defects-for example, in patients with dilated cardiomyopathy.
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